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Monospecific antibodies to intermediate filaments of 
mesenchymally derived vimentin, applied to frozen sec-
tions of human skin, specifically stained dendritic basal 
and suprabasal cells. Cellular morphology, distribution, 
reaction pattern with anti-HLA-DR in serial sections, 
and OKT6 in double-staining procedures identified these 
cells as melanocytes and Langerhans cells. As shown 
previously in animals keratinocytes stained with anti-
prekeratin exclusively. Thus, vimentin is an intracellular 
marker for Langerhans cells and melanocytes, differen-
tiating them from keratinocytes. 
Intermediate filaments (diameter 7-11 nm) are known to 
occur in many cell types of various origin but are difficult to 
distinguish by structural criteria because of a similar morphol-
ogy. Recent developments have provided specific antibodies to 
each of the currently known 5 subclasses of intermediate fila-
m ents. Cytokeratins are typical of various epithelial cells; neu-
rofilaments are characteristic of most neurons. Desmin flla-
m ents are found in various muscle types. Glial fibrillary acid 
protein is restricted to astrocytes and Bergman glia cells, while 
the fifth filament system, the vimentin system, is more broadly 
distributed. Vimentin filaments are routinely detected in frozen 
tissue sections in cells of mesenchymal origin and certain other 
nonepithelial cells of various other tissues (for reviews see [1-
3]). 
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In normal human epidermis, in addition to keratinizing epi-
thelial cells, we find a variety of nonkeratinizing "clear" cells 
including melanocytes, Langerhans cells (LC), Merkel cells, and 
some indeterminate clear cells whose origin is either unknown 
or at least controversial. In order to obtain more information 
on the ontogeny of these cells we have analyzed normal human 
epidermis by immunofluorescence microscopy with affmity-pu-
rified prekeratin and vimentin antibodies. 
MATERIALS AND METHODS 
Preparation of Specimens 
Four-millimeter punch biopsies were obtained from the normal or 
uninvolved human skin of 12 volunteers and from 2 patients with blue 
nevus, and 2 with vitiligo. Biopsies were done under local anesthesia 
(1% Meaverin) . They were embedded in gelatin caps using 10% gelatin, 
placed in a 15-ml aluniinum box, tigh tly closed, and immediately frozen 
in liquid nitrogen. Sections (2-6 J.Lill) were cut in a Minotome cryostat 
(Damon, Needham, Massachusetts) and placed on glass slides. The 
probes were air dried for 2 h, fixed in acetone at -10°C for 10 min, and 
processed for immunofluorescence microscopy. Specimens were 
mounted and examined with an epifluorescence microscope (Leitz, 
Wetzlar, F.R.G.). 
A ntibodies 
Antibodies were raised in guinea pigs against vimentin from mouse 
3T3 fibroblasts and against pre keratin, purified from the squamous and 
horny layer of cow hoof [ 4,5]. Antibodies were purified by affinity 
chromatography on vimentin from chondrocytes or prekeratin from 
cow hoof, covalently coupled to Sepharose 4B. Monospecific vimentin 
antibodies were applied at a concentration of 0.05 mg/ ml in phosphate-
buffered saline (PBS) . Fluoresceinisothiocyanate (FITC)-labeled rabbit 
anti-guinea pig IgG was pu1·chased from Miles-Y eda (Israel) and used 
at a final concentration of less than 0.4 mg/ ml. In some cases the 
second antibody was absorbed on monolayers of Hela cells, which had 
been fixed with methanol. Further antibodies used were: FITC-labeled 
antihuman HLA-DR (0.1 mg/ ml; Becton Dickinson, Mountain View, 
California) and monoclonal mouse antibody OKT6 (Ortho, Raritan, 
New J ersey). These antibodies are specific for LC in the epidermis 
[6, 7). Tetramethyl rhodamine isothiocyanate (TRITC)-conjugated goat 
antimouse IgG (0.88 mg/ ml) was obtained from Tago, Burlingame, 
California. 
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Immunofluorescence Staining 
The specimens were incubated in a humid chamber, 30 min each 
step, at room temperatul'e. For double-staining procedmes, sections 
were stained with antivimentin or antiprekeratin and anti-guinea pig 
IgG-FITC, and in addition with OKT6 and antimouse lgG-TRITC. 
Direct immunofluorescence was performed with FITC-labeled anti-
guinea pig IgG as a control and with anti-HLA-DR on serial sections. 
RESULTS 
Antibodies to vimentin stained 2 distinct cell populations in 
the epidermis: basal and suprabasal dendritic cells (Fig 1). 
Cells randomly distributed in the basal layer and separated 
from each other by unstained cells showed bird's-eye-like cy-
toplasmic staining around the dark nuclei (Fig 2a). Small 
dendrites of the cell body extended into the epidermis. These 
vimentin-containing basal cells were absent in vitiligo (Fig 2b). 
In the blue nevus, dermal dendritic cells contained vimentin. 
Other cells, localized in the suprabasallayers, displayed den-
drites that were longer than those of the stained basal cells and 
extended in all directions (Fig 1). These cells were also stained 
with OKT6 in double-staining procedures (Fig 3a,b ). Shape and 
distribution of the suprabasal cells were consistent with the 
cells stained with anti-HLA-DR in serial sections. 
Antibodies to prekeratin stained the cytoplasm of all epider-
mal cells including the horny layer. In thin sections the basal 
layer was significantly less stained than the layers above, and 
individual cells were spared (Fig 2c). At some places we found 
negatively stained suprabasal cells, indicated by a circum-
scribed widening of the intracellular space. These cells were 
shown to bear T6 antigens in double-staining procedures with 
OKT6 (Fig 4a,b). 
DISCUSSION 
The present study demonstrates vimentin-containing inter-
mediate filaments in basal and, for the first time, also in 
suprabasal dendritic cells of normal human epidermis. The 
distribution pattern of these cells within the epidermis is indic-
ative of that provided by melanocytes and LC. The suprabasal 
vimentin-positive dendritic cells correspond to anti-HLA-DR 
and OKT6-positive LC. 
The results support the hypothesis of the mesenchymal origin 
of LC. It has been concluded from transplantation and chimera 
studies that LC derive from precursor cells originating in the 
bone marrow [8]. This would be consistent with the findings 
that other cells, the majority of which are bone marrow-derived, 
such as lymphocytes and leukocytes, continue to express vi-
mentin even after inftltrating intestinal epithelium [9]. 
Interestingly, melanocytes, which are thought to derive from 
neural crest and invade the epidermis during early embryonic 
FIG 1. Indirect immunofluorescence of human epidermis with anti-
vimentin. Suprabasal dendri tic cells and cells in the basal layer are 
stained. 
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FrG 2. a, Vimentin-containing basal cells display short dendrites in 
high power view. b, These cells ru·e absent in vitiligo. c, Unstained basal 
cells (arrows) after staining with antiprekeratin. 
development [10), also contain vimentin. This seems a consist-
ent finding already documented for melanocytes in intact ani-
mal epidermis and cultured melanocytes [5,9]. The significance 
of this finding is not yet clear. Neither antibody, antivimentin 
nor antiprekeratin cross-react with one another or other inter-
mediate filaments, e.g., neurofilaments [11]. Only under rare 
conditions cultured ecto- and entodermal cells may contain 
vimentin and prekeratin filaments s~ultaneously [5]. 
In the present study prekeratin-containing proteins were 
observed in all epidermal cell layers including the basal and the 
horny layer. This is either in agreement or only at minor 
variance with the findings of other authors who have shown 
the same fluorescence pattern [12-16]. Our antiserum is di-
rected to all major prekeratin fractions with a M ,. of 51-63K 
[17). The lack of the 55K fraction in the basal layer [15,16) may 
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FIG 3. Double staining with anti-vimentin and OKT6. a, Three identical intraepidermal cells stained with antivimentin and b, OKT6. 
FIG 4. Double staining with antiprekeratin and OKT6. a, Prekeratin lacking intraepidermal widening of the intercellular space (arrow), which 
stains (b) with OKT6. · 
explain the reduced demonstrability of prekeratin in the basal 
layer in the present study. 
Cultured melanocytes have been shown to be free of pre ker-
atin [5]. In situ we found prekeratin-free cells at some places in 
the basal layer, evidently representing melanocytes. This 
seemed the case when the cell body of the melanocyte occupied 
the whole ·thickness of the section and when there was no 
superimposition with keratinocytes. We also could discriminate 
suprabasal LC by negative staining with antiprekeratin and 
identify them by double staining with OKT6. 
In conclusion, antivimentin and antiprekeratin were specific 
for nonkeratinizing and keratinizing skin cells, respectively. 
Skin cells in situ did not display both filament systems in one 
cell type. 
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